ABSTRACT aIM: Neurolysis with transposition of the nerve and nerve resection are commonly performed surgical procedures for appropriate managing Meralgia Paresthetica (MP). But long-term outcome of these two procedures are uncertain. This case-series study came to address follow-up results of these two surgical procedures for managing MP.
InTRoduCTIon
Meralgia Paresthetica (MP) is a painful mononeuropathy of the lateral femoral cutaneous nerve (LFCN) commonly due to focal entrapment of this nerve and rarely caused by other etiologies such as trauma, stretch injury, or ischemic events (12) . Making its diagnosis is usually based on medical history and clinical examinations as well as confirmed by nerve conduction studies (2) . Some potential factors have been also identified as predisposing individuals to this disorder, including diabetes mellitus, pregnancy, obesity, intra-abdominal disease that increases intra-pelvic pressure, certain anatomical variations of the LFCN, and even tight clothing (10, 11, 14) . The best therapeutic approach for MP is removing underlying etiologies and predisposing factors of nerve compression. In most patients with mild symptoms, conservative management seems to be enough (16, 19) . However, in cases with more severe pain or other limitations such as physical disability, a focal nerve block is programmed routinely with a combination of lidocaine and corticosteroids effective for prolonged periods (6, 18) . In rare and especially in painful cases that are unresponsive to nerve block, surgical decompression can be warranted (5, 13) . Neurolysis with transposition or resection of the nerve are the two commonly performed surgical procedures for MP. Which surgical procedure is most effective and which should be attempted first are topics of some debate (1) . On the other hand, the surgical management of MP poses formidable challenges in the clinical settings. Some authors suggest that neurolysis Emamhadi M: Meralgia Paresthetia is prior to resection because resection results in permanent numbness in the nerve distribution (4). Besides, some others believe that resection might be the only option if the nerve has been severely damaged or if multiple branches are affected. Moreover, the rate of symptom recurrence may be higher with the neurolytic procedures than with resection (20). It generally relieves spontaneously or with minimal conservative interventions. Surgery may be necessary in seldom cases due to its extension and uncontrolled status following conservative approaches. As it has been remained unclear whether neurolysis or resection is the procedure of choice, we evaluated the outcome of two surgical procedures for managing MP.
mATeRIAl and meThodS
We prospectively described 14 consecutive non-obese patients with clinical features of MP referred to the Neurosurgery Department of Poursina Hospital in Rasht, Iran over a period of 8 years (2000 to 2008) managed by one of the two studied procedures (nerve resection or neurolysis). The clinical diagnosis of MP was based on the presence of the following manifestations: 1) unpleasant paresthesias/ numbness/burning sensation/dysesthesias/pain over the anterolateral aspect of the thigh and 2) exacerbation of symptoms on walking, standing, or extending the hips (21) . Those with known etiologies of secondary MP such as prior pelvic orthopedic surgery and pelvic trauma were not entered into the study. All patients underwent a detailed neurological examination, and computerized tomography (CT) scan/ magnetic resonance imaging (MRI) was performed to rule out any radicular lesion of the lumbar roots. Furthermore, female patients underwent ultrasound of the pelvis and lower abdomen to rule out a pelvic tumors and masses. The study was approved by the ethics committee of our institution, and written informed consent was obtained from all patients. Clinical variables such as gender, age, duration of symptoms, and location of the involved nerve were documented for each individual preoperatively in the clinic. Each patient was informed about the complication of the procedures and they chose their preferred operative choice.
Under general anesthesia a 3 cm incision immediately beneath the lateral extent of the inguinal ligament was carried out down to the fascia lata which was incised in the same direction. The nerve was exposed, and pulled down and transected or transposed medially by incising the shelving border of the inguinal ligament (Neurolysis) (Figure 1 ). In transection, the surgeon should ensure that the proximal portion of the nerve was within the pelvis in order to minimize the formation of a painful neuroma ( Figure 2 ). The wound was closed with sutures and removed a week later. The surgical outcome was assessed in follow-up visits within 18 months after the procedure. Surgical outcome measures were defined as 'complete relief' when the presenting symptoms had completely resolved and recurrence was not appeared and 'incomplete relief' when there was persistence or worsening of the presenting symptoms or recurrence was occurred. For those patients not achieving complete relief, follow-up visits were arranged at approximately 3-month intervals for further assessment. Telephone interviewing was also conducted to assess long-term results if required.
Results were presented as mean ± standard deviation (SD) for quantitative variables and were summarized by absolute frequencies and percentages for categorical variables. Categorical variables were compared using chi-square test or Fisher›s exact test when more than 20% of cells with expected count of less than 5 were observed. Quantitative variables were also compared using t test or Mann-Whitney U test. Survival rate and probability of success were determined by using the Kaplan-Meier method. Statistical significance was determined as a p value of ≥ 0.05. All statistical analysis was performed using SPSS software (version 16.0, SPSS Inc., Chicago, Illinois).
ReSulTS
Fourteen decompressive procedures (7 left-sided and 7 right-sided) were performed in 7 men and 7 women from 2000 to 2008. The age of the participants ranged between 29 and 65 years with a mean of 46.4 ± 9.8 years. The duration of symptoms averaged 18.1± 11.9 months (range 6 to 48 months). Among these, 9 patients were treated with nerve resection procedure and others underwent neurolysis technique (Table I) . Comparing baseline characteristics and clinical data showed no significant differences between the two groups undergoing resection or neurolysis procedures (Table II) . Eighteen-month follow-up was completed in all 14 patients. In the nerve resection group, all patients experienced complete relief of unpleasant symptoms and MP did not recur in any of them during the follow-up period. All patients who experienced neurolysis reported MP recurrence within 1 to 9 months after treatment initiating.
Univariate analyses were conducted to determine the significance of age, sex, duration of symptoms, and location of involved nerve on the rate of achieving no recurrence (Table III) . Regardless of procedure type, age, sex, duration of symptoms, and involved nerve did not show any significant association with the appearance of MP recurrence (Figure 3 ).
The calculated successful probability for neurolysis procedure was 2 -5 (ρ =0.031). Beside, the non-successful probability for nerve resection procedure was estimated 2 -9 (ρ =0.002). On the other hand, successful probability for neurolysis was 3.0% and non-successful probability for nerve resection procedure was 0.2%.
dISCuSSIon
The outcome of MP generally depends on whether diagnosis and therapeutic management are achieved within a reasonable time frame. The prognosis from conservative management alone is quite good because the condition often is self-limited (20,21). In this context, conservative plan have been shown to result in appropriate result because the condition is often self limited. But, in the cases with more disabilities and complains, surgical approaches should be considered; however the efficacy of these procedures is already questioned. The present study showed that regarding pain relief and avoiding MP recurrence, resection approach is completely prior to neurolysis so that among participants who underwent former procedure, all of them experienced complete relief and no symptom recurrence, whereas all patients in neurolysis group suffered from disease recurrence within 9 months after the procedure. On the other hand, resection procedure had acceptable and successful results, but neurolysis had a poor long-term outcome. Some previous studies were in consistent with our survey. Van Eerten et al. (20) noted complete symptom relief in 3 of 10 patients who underwent neurolysis and in 9 of 11 patients who had a resection. Similarly, 23 of 24 patients who had a resection in Williams and Trzil's (21) series had complete relief of their presenting symptoms. Ivins (7) reported results for 8 patients who underwent neurolysis; 4 experienced relief of symptoms, of which 2 had recurrence of their symptoms. Siu (17) reported results from a case series of 45 decompressive procedures in 42 patients who underwent neurolysis: 43% reported complete relief, 40% reported partial relief, and 17% reported no relief. Also, in a study by Kim et al. (8) superior results of resection as a treatment for meralgia paresthetica (3, 9, 12) . Totally, it seems that the long-term follow-up of resection procedure demonstrates a favorable surgical outcome of neurolysis for MP compared with neurolysis.
Although resection procedure seems to be prior to other studied operation and is more likely to produce complete relief, but its complications such as permanent anesthesia of the anterolateral thigh, probable motion restriction, postoperative local infection or bleeding, and even worsening of the pain should be considered and prevented. For this aim and before the procedure, the patients should be counseled about this potential risks. Also, surgical site tenderness should be removed with analgesics. Range of motion and function should be assessed after surgery and if disabilities are appeared, rehabilitation sessions should be programmed. Moreover, the treated subject should have thorough neurologic examinations immediately after the procedure and serial examinations for several months afterward to evaluate whether the procedure helped alleviate the symptoms of MP and to identify any complications.
Our univariate outcome analysis of different patient variables had yielded an interesting result in that regardless of the type of therapeutic approach, no significant correlation between baseline indices (demographics, location of diseased nerve, and duration of symptoms) and disease recurrence was observed. In fact, symptoms recurrence can be dependant to other patients' characteristics, intraoperative variables, and early postoperative events that can be assessed using multivariable regression models on grater sample size in further studies.
ConCluSIon
In conclusion, comparing long-term results of the two procedures, transection and neurolysis, for treatment of MP, shows that former procedure was superior regarding longterm complete symptom relief, with no recurrence.
was obtained. But, there was no statistically significant difference between the two procedures because of small sample size. However, some older studies in the literatures showed that the planning neurolysis could achieve symptoms improvement between 60.0% and 95.7% during a follow-up 
